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ABSTRACT 

The effects of aodeling and corrective feedback on 
the conservation of egnalities and inegaalities were stodied vith 
iteas spanning three stianlns dioensions (length, nnaber, and 
tvo-dinensional space) . Observation of a nodel, correction training 
(joining positive feedback vith verbal rale provision), and the 
coabination of observation and correction were all saccessfnl in 
producing learning and, vithont farther training, transfer and 
retention of conservation. Onlike the controls (who also never 
correctly answered any equality itess) , the trained experiaental 
groups gave evidence of spontaneously generalizing their nev learning 
to a task that required nonverbal behavior to oanifest conservation* 
(Author) 
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MOOSUNG AND CORRSCTm FESOBACK SPFBCI^ ON (SliDSGK'S ACQUIS mCSf, 
GENEIUVUZATIC^ ANO RSTEHTXCKI OF A CONSERVATION KJIM 

Barry J. Zlomdnuia 
tfnlvQrsttv of Atirona 

A paper pre$dAte4 at the Aeoerleaii Sducatlonal Research Annual Heetiog 
at Chicago, Illlaois, April, 1974. 

Piaget (Flavell, 1963) has presatited ao elaborate account of children's 
developnent of intellectual functioning baaed on a series of stages vMch 
were deduced from the response of children of varying ages to a series of 
ingenious conceptual tasks* These tasks vera deduced in part fron a 
symbolic logic model and reflected varying degrees of logical complexicy. 
The results of children's response to these tasks were interpreted accordittg 
to a biological growth model. Children's intellectual growth was depicted 
as going through a series of semi -discrete stages ouch the e-%m vey a 
caterpillar goes through a series of pronounced changes earoute to becoming 
a butterfly. Piaget suggested that intellectual growth was not simply a 
matter of biological unfolding but also involved "experience" of the child, 
l^perience was depicted in Hegelian fashion as involving some combination 
of two reciprocal forces: « jsimilaticm and accoraaodation. Again Piaget 's 
emphasis on * logical and biological models was evident. Experie.iee8 
which were congruent with prior experiences were assimilated into the child's 
intellectual structure while those which were discrepant required the child's 
structure to change in much the same fashion that animals are compelled to 
grow hair when a climate suddenly becomes colder. However, as Baldwin (1968) 
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has poiaced out» a ciiild*$ ability to profit from axperienee is dopandent 
aeeordiag to Piagat on the child's stage devalopatent. This sssu»ption 
has lad aaoy psyebologlsts such as Bnineri Olvar^ and Greenfiald (I9S£> to 
conclude that biological oaturatloii plays a rather tsa|or delimiting role 
in Piaget's theory o£ intellecttial developoeQt* 

An alternate point of vi&g suggested by B rune r as well as soeial 
learning theorists such as 2ifra.enBan (1973), Siegler & tiebert 
(1972) and Bandura (1971). The general position advanced here is that 
indices of intellectual development such as children's manifestation of 
conservation responses are a form of socially mediated rule learning and 
as such* share properties vith other fosa» of rule learning. Some of 
these properties have been described in a recent review (Zimmerman & 
Rosenthal, 1974). Children can learn a conservation rule when St is 
displayed for them in a fashion which permits its unconioundcd abstraction, 
Just like other forms of rule learning. According to this interpretation. 
Cultural and social factors play a large role in influencing acquisition 
and utilisation of logical rules. (Price -till llama, Gordon, & Ramlras, 
1959; Bruner, et al., 19S6). It is beyond the scope of this pepar and the 
time limitation on this presentation to present a social learning account 
of seme of the consistently reported facts concerning conservation such 
as the lengthy period of none onservat ion, the existence of horisontal 
decalages, lack of success in training children to conserve In prior 
studies and so forth. These topics have been addressed in prior papers 
(Zimmerman, 1973; Zimmerman & Lanaro, in press). 

Consistent with this social learning account, prior research by 
Rosenthal & Zimmerman (1972) has found that four- to six-year*old children 
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cculd acquire axd transfer aKitti-difBenslonfll eonservaelon respcnse through 
observation. In a second experiment in this series, ehildrsn «rbo ialtlally 
conserved during baseline testing, were exposed to an adult model vh^ 
exhibited aon-conservatlcn responses. A significant reduction in nwaber 
o€ conserving judga^nts was found with these children during both acquisition 
and generalisation phases. In a third experiment, observing a oKMlel was 
greatly superior to providing equivalent infoination through instructiorj 
alone in teaching bilingual disadvantaged childran to conserve. In a 
final experlioent, four'-yeair-olds were exposed to a conserving adult model 
to determine whether children this young could profit from vicarious 
training. A special alternation procedure in which the model aod child 
responded in turn on each item was effective in creating imitative 
conservation, a skill which tratsfe«:xed to unfamiliar generalization 
items. This series o£ studies revealed that observational lecmlng 
procedures were effective in modifying conservation response. 

Critics of this modeling research have argued that these results do 
not necessarily reflect "true" conservation because several alternative 
explanetions for these findings are tenable. These alternative hypo- 
theses can be grouped in three general categories: children were 
considered to have learned to conserve Instead (1) had acquired only a 
simple rote response set "same" to eonservatlra phen(»Bena, (2) were 
acquiescing to momentary social Influences but did not alter their 
method of cognizing conservation phenomena in any relatively permanent 
fashion, (3) were simply mimicking the model's choices and did not acquire 
a transferable rule. 
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The present axpertaieat was addressed to these Issues. Each set of 
conservation itema sanpled the categories o£ lengthy ntnuber, and tw*o 
diiaenslonal space but half o£ all items required the ttainteoance* a£ter 
trans £otnation, of the initial stitmilus inequality. In addition to the 
nain data based on verbal Judgn^nts (and explanations) of stiflMliss 
equalitf and inequality, a task was given after training to detersine 
if the children could spontaneously display isanual evideme of understanding, 
by returning the transfomed stiomli to their initial status* A retention 
phase, after a week'a interval or I v^i^ar, was included. 

The Sffiaple for this Study was c ^ '^posed of 48 kindergartneva f roQ a 
lower middle class angle residential area. The children ranged in age 
from 5.1 to 6.4 years with a mean age of 5.7 years. 

Three sets of stimuli were developed on the basis of items from the 
Goldsebmid-Bentler test (1968). Within each set which were used during 
different experimental phases, 12 items were presented, 4 items from each 
of three stiimilus dimensions: length, nua^er, end two dimensional space. 
The four items measuring each type of conservation were in turn composed 
of two equality items and two inequality itema. On conventional equality 
items, the child was first presented with a pair of stimulus members (e.g., 
two rows of six poker chips), and one was transformed to appear perceptually 
discrepant. With inequality items, initially unequal stimuli were presented 
and the larger was designated for the child. Next the experimenter 
transformed the spatial foxmit of the larger or smaller member and the child 
was asked to make a Judgment. Inequality items tested f^ether the child 
could maintain initial stimulus differences when one member had undergone 
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craosfoniaeloti. Thu« thnsd sets e£ 12 atlfiutli were ufe4 with each set 
involving different stimuli (e.g., cbipe versus square tiles) acui different 
transformations. Set I stimuli were used during baseline and rateneion 
testing, $et II stimuli were used during training, and Set III stimuli 
were used during generalisation testing. During all procedures, the 
experimenter screened the stimuli frcm the child as she returned transfowed 
stimuli to their original formats so that reversibility eues were ellninaeed. 

All children were taken individually from class to a testing room and 
tested with Set I items using the same instructions <teveloped by Goldschoid 
and Bentler (1968). Each child was randomly assigned to one of four 
experimental conditions: modeling only, correction mily, modeling plus 
correction, or a no model control group. In the modelina condition, the 
child watched an adult female model give correct Judgments and explanations 
for her Judgments. The model explained her conserving Judgments according 
to an invariant quantity rule "because they were both the same length (bad 
the same amount) in the first place." On inequality items, the model 
explained "because it was longer (or had more) in the first place." In 

ygy^a^ sorrection procedure, the child was simply tested with Set II 
stimuli and was told if she was correct or incorrect and given a statement 
of the invariant quantity rule if incorrect. In the modeling olua correction 
condition, the children first observed the model perform on each Item, and 
then attempted to imitate her and was given feedback in Identical fashion 
to the verbal correction procedure. Control subjects were simply tested 
with Set II stimuli without observing the model or receiving feedback. 

After training Set III was Introduced to measure e«neralisation according 
to the same testing procedures used during baseline. Immediately after 
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Set lit itmn vere pres«iited| the experlmeater intsodueed an additional 
novel conservation of length equality iteo and the child ifas aaked to sake 
a judsTOBt; it be conserved, the child vas askal, '*BGtf would you show a 
friend that the sticks were still the sane length?'* This^roceduxe vas 
included to see if the children could spontaneously reverse logical operations. 
This m usuelly done manually by realigning the rods. The child was then 
returned to class. After a delay of seven to ten daya^ the experimenter 
returned and reteeted each child with Set I stinuli to measure retention* 

The children's responses to each stimulus set were scored as the 
nusBber of correct Judgments and also the number of correct Judgments plus 
rule using Goldschmid and Bentler*8 criteria. 

The major statistical analysis was conducted using a repeated meesures 
analysis of variance procedure and the results of the reversibility test 
were analysed using cbi square procedures. The meens for each treatment 
group during each experimental phase are presented in Tables 1 and 2. 

Very brief ly« the children displayed preetically no conservation at 
all during biseline resptmse. The few items that were passed were inequality 
items on which the siee illusion was consistent with the actual size of the 
stimuli (see Table 4). This occurred as a result of counterbalancing 
procedures. Both modeling procedures (£ (1/40) « 5.79, £ < .02) and 
feedback (£ (1/40) « 28.57, p < .001) separately enhanced acquisition of 
conservation Judgments and Judgments plus rules <£ (1/40) • 5.40, a< ,03; 
£ (l/40)» 13.22, £ <.001, respectively). According to both conservation 
criteria, significant generalization and retention of the rule over the 
delay Interval were noted (smsllest £ < .05) for all groups exposed to 
either modeling or corrective feedback. 
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A reversibility analjrsls revealed that the frequency of revertiblUey 
reepoaees differed aotong experlmentat groups (ji (3) • 11.26, £< .02). 
Examlaatloa of Table 3 reveals that thia result was largely created by the ' 
failure of cmtrot c*«fldrea to give any correct reversala. 

miat do these . a suggest? Since modeling and feedbaek procedures 
produced slgnif leant aequlslttoa on both equality and inequality stloulus 
Items y It is no longer possible to discount these results on the basis of 
a rote response set (of same) hypothesis. These children necessarily had 
to dlserlialoate the comparability of the stimuli prior to trana formation 
and to respond in one of two different ways after the stimuli wexe transformed. 

With regard to the question raised concerning the relative pexmaoeney 
of vieariously-lndueed conservation response, significant retention of 
conservation response was noted after a seven to ten day delay. Since the 
items used during retention testing were never used during training, simple 
reeell of prior discrete responses could not account for these results. 
These deta support the interpretation that modeling procedures were not 
simply exerting momentary social influences* but rather were effective in 
providing the children with a relatively permanent conceptual rule that 
could be used to cognise conservation phenomena. 

This evidence tends to rule out a mimicry interpretation for modeling 
effects. There is a rather substantial body of research which indicates 
that even children as young as three can vicariously acquire generel rules 
(Zimmerman & Rvsenthel, 1974), The transfer findings reported in this and 
previous studies are consistent with the interpretation that generalized 
conservation rule had been acquired. In all studies, %:& have found that 
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th« eof»«tvstloa skill genasallses Co ill££exeiit ttm lostai^afi wlchifi the 
88Q» eUssaa aCt^led* In addltlea, we found geoaxalieaelon of coaservatlofi 
respwidlttg frna a verbal to a nonvat^al leipoaae noda. In this atody, the 
chlldxao in training groups i^ra axfitosed to a ai^al «bo used an invariant 
quantity explanation to justify his conservation Judgoenta . After training, 
the children who learned to conserve on length iteoia were asked hair they 
would show a friend the accuracy of their Judgoenta. These children 
displayed signifioantly higher incidence of nonverbal reversibility 
reaponsea than untrained children. It should be pointed out that Piageti^os 
classify invarUnt entity and reversibility explanations aa qualitatively 
different types of response. 

In conclusion then, the reaulta revealed quite cLtarly that brief 
modeling techniquea and corrective training could teach a eenaervation 
rule to children whose baseline conservation waa Qil, and the present 
control group continued to fail every equality item in later phases. 
Learning to conaerve does not seen iausutably dependant on the child's 
attaining some maturational, age-related cognitive stage. The position 
advanced here doesn't discount the icsportance of developments! factors 
in influencing children's response; it does, however, argue sgainat discrete 
stage theories of developoent and naintaioa that children as young aa five 
years can learn abstract conceptual rubrica which can be generalieed and 
retained over tine. Finally, the question of the influence of soeisl 
factors in the conceptusl developoent of children transcends any aingle 
group of atudiea. However, the effectiveoeas of social variables in the 
present study does suggest that greater attention be tiddresaed to these 
issues in future research. 
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Table I 

JttdgiBeats Oalf Mean Keaponses by Phase for Xataec (Sroupa 
and Treats «iit Codbinaticma 



Gfouo 


lhaae 


BaaelliM: 


Traittina 




1* fpaji w A V # A 


Zntaet Groups 










Hodel no Correction 


3.25 


6.08 


5.75 


5.33 


Correction no nodel 


4*17 


7*17 


8.50 


8.17 


Model plus correction 


3.6/ 


9.08 


8.08 


8.97 


Control 


3.17 


3.25 


4.00 


3,00 


Treatment CosAinatioos 










All iBodeling 


3.46 


7.58 


7.42 


7.13 


All nonoodeliog 


3.17 


5.21 


6.25 


5.58 


All correction 


3.41 


8.13 


8.92 


8.54 


All noneorrection 


3.21 


4.67 


4.88 


4.17 


All boys 


3.38 


6.50 


6.79 


6.29 


All gixla 


3.25 


6.29 


6.88 


6.42 
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Tablft 2 

Judgaents plus Role ffean Heapoaa&a by Phase for Intact Groups 

and Treatment Conblnations 



wxvup 


1 Ptiase 


Saseline 


Training 


Transfer 


Retention 


Intact Groups 










!fodel no correction 


0.25 


2.23 


1.33 


2.25 


Correction no model 




3.00 


3,33 


3.92 


Model pitta r»*rectioa 


0.42 


5.67 


5.00 


6.58 


C(v><;rol 


0.00 


0.00 


0.08 


o.tc 


Treatment Conditions 










All modeling 


0.33 


3.96 


3.42 


4.42 


All noniaodeling 


0.04 


1.54 


1.71 


2.04 


All correction 


0.25 


4.33 


4.17 


5.25 


1 AXl noncorrection j 


0.13 


1.13 


0.?6 


1.21 


1 All boys 1 


0.21 


3.13 


3.17 


3.79 


All girls 

• 


0.17 


2.33 


1.96 


2.67 
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Table 3 

ReversiblXlty Task Results by Group 





Training Group 


i:bdelln3 
Only 


Correction 

Only 


Modeling PI u:i 
(^.r»«-«wcion 


1 control 


Reversing Correctly 


3 j 


6 


7 


0 


Not reversing 


9 


S 


5 


12 



Table 4 

Baseline Frequencies of Children's Inequality Judgments 



- - - '--n ^ 

Consenrati<nx 


Inequality Xt«8 Response C&eesori>a | 


Simaosiim 














Passed Just 


Passed Just 


Both Tvpes 


i- frther 




Veridical 


Honveridical 


Passed 


i 


Tyjv Paps«?d 


Length 


34 


5 


S 


• 1- 


Nvnber 


43 


I 


4 




0 


Tva dimensiimal 












space 


37 


2 


8 




i 



note; Veridical ite&s »7ere those on which the quantltati'^y greater 
stinmlus looked perceptually larger. On nonverit'ocal itens* 
the actually greater stismlus looked soaller. 



